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AB - SU1737241 The cooler has coaxial cylindrical body (1) and cowling (4), 
which are surrounded by an housing (2). The cowling is perforated and 
is formed by circular elements with corrugations situated in the gaps 
between the cowling and the body. Each pair of currugations forms an 
air channel (8). The air channels have variable passage cross-section 
area. 

- The free-flowing material at 1350 deg.C flows from the rotating 
furnace to the cooler. Due to the cooler rotation and slight slope 
angle, the material moves in the cooler and heats its surface. The 
cooling air passes through the channel (3). Part of the main cooling 
air, passing through the gap between the housing (2) and the cowling 
(4), continuously flows to the channels (8) through perforated inlet 
openings (5), with air collectors (9), in separate jets which 
turbulise the boundary layer, thus ensuring effective heat exchange. 

- USE/ADVANTAGE - For cooling of free flowing material and recovery of 
heat from the walls of e.g. drum and planetary coolers in the cement 
and chemical industries. Operation reliability and heat transfer 
efficiency are increased. Bul.20/30.5.92 

-(Dwg.1/3) 

IW - FREE FLOW MATERIAL COOLING RECOVER HEAT PERFORATION COWLING FORMING 
CIRCULAR ELEMENT CORRUGATED SITUATE GAP COWLING BODY 

IKW - FREE FLOW MATERIAL COOLING RECOVER HEAT PERFORATION COWLING FORMING 
CIRCULAR ELEMENT CORRUGATED SITUATE GAP COWLING BODY 

INW - OCHINNIKOV E E; TYURIN A I; VOLKOV V A 

NC - 001 

OPD- 1989-12-20 

ORD- 1992-05-30 

PAW - (TEKH-R) TEKHENERGOKHIMPROM SCI PRODN ASSOC 

Tl - Free-flowing material cooler for recovery of heat - has perforated 

cowling formed by circular elements with corrugations situated in gap 

between cowling and body 



BNSDOCID: <XP 2233523A_t_> 



^1 




(19) SU (1D 
(51) MF1K 



1 737 241 ( 3) A1 



rOCyflAPCTBEHHbl^ KOMMTET no 
flEJlAM H30BPETEHMM H OTKPblTUK 

< 12 ) onMCAHUE M305PETEHM51 K ABTOPCKOMY CBUflETEJlbCTBY 
CCCP 



(21), (22)3a*BKa: 4782579. 20.12.1989 

(46) AaTa ny6nuKam<m: 30.05.1992 

(56) CcbinKn: ABTopcKoe CBMAeTenbCTBO CCCP Na 
454406, kxi. F B 7/38, 1972. 

(98) AflpecAna nepenncKn: 

11 105318 MOCKBA, UJEPBAKOBCKAfl 3 



(54) XojiOAMJibHMK aha cbinysero MaTepnana 



(71) 3a«BHTenb: 
HAyMHO-nPOH3BOACTBEHHOE 
OEbEflHHEHHE "TEX3HEPrOXHMnPOM" 

(72) H306peTaTexib: OBMI4HHHKOB EBfEHHft 
EBrEHbEBHH, 

BOJ1KOB BHTAflHlfi AJ1EKCEEBHH, TIOPHH 
AJ1EKCAHAP HBAHOBMHn n 75 88 llNfiAA, 
fifedlMfifcfe A-D 3-2-62611 123481 HNfiAA, 

93-45811 117321 tlNfiAA, iBlONl&gf Afi 

132-6-104 



CM 
CO 



c 



-1- 




<19) 3U 

(51) Int. CI. 



1 737 241 ( 3) A1 



STATE COMMITTEE 
FOR INVENTIONS AND DISCOVERIES 



< 12 > ABSTRACT OF INVENTION 





(71) Applicant: 




NAUCHNO-PROIZVODSTVENNOE OBEDINENIE 




"TEKHENERGOKHIMPROM" 




(72) Inventor: OVCHINNIKOV EVGENIJ 




EVGENEVICH, 




VOLKOV VITALIJ ALEKSEEVICH, TYURIN 




ALEKSANDR IVANOVICH 



C/> 

c 



ro 



(54) LOOSE MATERIAL REFRIGERATOR 

(57) 

Mcnonb30BaHne: B.ycTpoficTBax aha 
peKynepai^nn Tenna cren, b ^acTHoc™, 
6apa6aHHbix u nnaHeTapHbix oxnaAHTe/ieM n 
MO>KeT 6biTb ncnonb30BaHO b LieiyieHTHofl h 
XMMM^ecKOM oipacnax npoMbiiuneHHOCTM, b 

HaCTHOCTM B npOH3BOACTBG 

TpnKajibun«ct)occ})aTa b o6>KnroBbix 
Bpaunafotnnxcfl newax. Cyu^HOCTb M3o6peTeHkm: 

XOnOflMnbHMK COAep>KMT coocho 

ycTaHOBneHHbie KOpnyc 1 m OKpywajoinnii ero 
KO)Kyx 2. Kopnyc 1 h KO>Kyx 2 o6pa3y*OT 
Konbi^eBOM KaHan 3, npe£Ha3HaMeHHb]ft aha 
npoxoAa Bos^yxa. B KonbijeBOM KaHane 3 
KoaKCMa/ibHO pa3MemeHa o6esafiKa 4, 
3aKpenneHHa« Ha Kopnyce 1. HoBbJM b 
xonoflnnbHMKe flanfleTCH to, mto oSevama 4 
BbinonHeHa nepcpopnpoBaHHo8 w o6pa30BaHa 
no AnuHe Konbi^eBbiiuin ajneMemaMH. Ka)KAbii* 
Kon'bueBO^ aneMeHT CHa6>KeH pa3MemeHHbiMH 
Me>KAy oGeHafiKOfl 4 h KopnycoM 1 rocf)paMM. 
napa rocpp o6pa3yeT xaHanbi 8, 

npeAHa3HaHeHHbie Ana npoxoAa B03Ayxa, c 
nepeMeHHoti nnou4aAbK) npoxoAHoro ceMeHua. 
3 nn. 
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H3o6peieHne othochtch k. 
ydpo^CTBaM Ann peKynepaumi Tenna cieH, b 
MacTHOdn, 6apa6aHHbix n nnaHeTapHbix 

XOJlOAMJIbHUKOB H MO>KeT 6bJTb MCnonb30B3HO B 

ueMeHTHofi u xnMUMecKofi 0Tpacn«x 

npOMblliineHHOCTM, B MaCTHOCTM B npOM3BOflCTBe 

TpwcanbUMfafxx- cfcaTa b o6>KnroBbix 
Bpamaiomuxcfl nenax. 

H3BecTeH 6apa6aHHbi« xonon>inbHHK 
Ana cbinynero MaTepiiana, coAeprcaiUHM 
Kopnyc, na ropaHeM ynacTKe m cHapyxn 
KOTOporo ko- aKcua/ibHo pacnonoxeH 
Ten/JoynoBMTejib, BbinonHeHHbifi b BHAe 
MeTannnnecKOfi py6awKM. Mepe3 sasop Me>KAy 
KOpnycoM m TennoynoBH- TeneM nponycKatoT 
B03flyx, HanpaswieMbitf 3aTeM b neMb. 

HeAOCTaTKaMM W3BeCTHOM 
KOHCTpyKqUH ABJlfltOTCfl Manafl SCpC^eKTMBHOCTb 

peKynepaL^nn TennoTbi BCJieflCTBwe BbicoKoro 
ypoBH« TennoBbix noiepb b OKpywaiomyK) cpefly 
nepes cTeHKy ropnyca xonoflMJibHMKa, He 
3aKpbiTyio MeTannvmecKofi pyoaiuKofl, a TaioKe 
HM3Ka« 3KcnnyaTai4HOHHan HaflewHOCTb 
xonoAtfnbHHKa BcneACTBue usHoca Kopnyca, 
Bbi3BaHHoro neperpeBOM MeTanna. 

Haw6onee 6nn30K k npeAnaraeMOMy 
xonoAnnbHMK Ana cbinynero Maiepnana, 
C0Aep>xaLMMM KoaKCHanbHo 
ycTaHOBneHHbie unnnHApnnecKviCi Kopnyc h 
3aKpen^eHHy»o Ha HeM o6eMafixy m 
oxBaTbiBaiou^nii nx KO)Kyx, npuneivi oGenaMKa 
BbinoriHeHa cnnouuHoft n o6pasyeT c KopnycoM 
KaHan c nocTo«HHOM nnomaAbio npoxoAHoro 

HeflOCTaTKOM M3B6CTHOW 
KOHCTpyKL^HM «BJlfleTC« HeBblCOKafl 

3KcnnyaTai^M0HHa« HaAe>KHOCTb HanGonee 
TennoHanpfixeHHoro ro- paMero ynacTKa 
Kopnyca oxnaAmena BcneACTBHe ero 
neperpeBa, ocx)6eHHo npM cpopcupoBaHHOM 
pexHMe 3KcnnyaTai^Mn ne^n. TepMMMecKne 
fle4)opMai^nn, KaK cneACTBue neperpeBa, 

HBnflJOTCH PpHMUHOK nOBblUJeHHOrO H3HOCa 

Kopnyca xonoAHnbHHKa. HeflociaTKOM AaHHofi 
KOHCTpyKLjHki TaioKe aanaeTca Hepa3BHTbifi 
Tenxioo6MeH Me>KAy BoawyxoM h noBepxHocTbio 
Kopnyca b KonbijeBOM KaHane Me>Kfly ooeHawKofl 
h KopnycxDM, MTO 

o6yonoB/iHBaeT HeAocTaTOHHyio 
3c00eKTMBHocTb peKynepaL^KH TennoTbi deHKn 
Kopnyca. 

Merib M3o6peTeHHA - noBbiweHHe 
axcnnyaTaijHOHHofi HaAewHOc™ xonoAHnbHUKa 
m HHTeHcu^MKai^Mfl Tennoo6MeHa. 

Ha 4>nr. 1 n3o6pax<eH BpamawmnMca 
xonoAwibHMK, npoAonbHbj^ pa3pe3; Ha 0nr. 
2 - ce^eHne A-A Ha $nr. 1; Ha cfewr. 3 - 
pa3BepTKa xonbi^eBoro 3/ieMeHTa o6eHaikvi. 

XOJlOAWlbHHK COAep)KHT KoaKcuanbHo 
ycTaHOBneHHbie 6apa6aHHbiii Kopnyc 1 m 
oKpywaioinkifc ero KO>Kyx 2, o6pa3yioiA>ie 
Me>«Ay coootf KoiibtjeBoSi xaHan 3, 
npeAHa3HaHeHHbift Ana npoxoAa B03Ayxa. B 
Koribi^eBOM KaHane 3 KoaKCuanbHo KOpnycy 1 
ycTaHOBnena n kcctko saKpenneHa Ha 
nocneAHeM nocpeACTBOM oneicrpoAyroBO^ 
CBapKn b MecTax conpHKOCHOBenun n c 
3a30pOM k Ko>Kyxy 2 

riepcjxDpupoBaHHafl o6enatiKa 4 c 

nep$opi4poBaHHbiMM 

BfiyCKHblMH 0KH3MM 5 M 

nepcjKjpaqMOHHbiMn BbinycKHbiMn 0TBepcTn«Mn 

6. 

06eMaMKa 4 no AnuHe o6pa30BaHa 
Konbi^eBbiMn sneMeHTaMn c pa3MemeHHbiMM b 
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3a3opax Me>KAy o6eMaiiKoii 4 h KopnycoM 1 

0 roc|>paMi4 7. Ka^an napa ro4)p 7 o6pa3yeT 

xaHajibi 8, npeAHa3HaneHHue Ann 
npoxoAa eosAyxa, c nepeueHHofi nnou^aAbK) 
npoxoAHoro ceMeHHR (1ep4x)paunoHHbie 
BnycKHbie oKHa 5 BbinormeHbi na ynacTKax 
o6eHaKKM4, 

5 cooTBeTCTByjoLnnx HaManbHbJM ynacTKaM 
KananoB 8, m CHa6)KeHbi B03Ayxo3a6opHMKaMM 9. 

nep4>opaunoHHbie BbinycKHbie 
OTBepCTMfl 6 BbinonHeHbi Ha y^acTKax ooenaMKH 
4, cooTBeTCTBywu^Mx yMacTKaM Kananos 8 c 
cy>KeHneM 

0 npoxoflHoro ceMeHnn. 

Yron paciunpeHUfl n yron cy>KeHnj? 
npoxoAHoro ceneHUfl KaHanoB 8 zap&yoi paBHbiM 

a G 1 20-30°. Be/iUHMHa 3a30pa 
KaHana 8 Me>KAy KopnycoM 1 m o6eHaMKOM 4 

AOJDKHa 

5 6biTb paBHa mm, npuneM ee OTHOineHne k 
Be/iMMMHe 3a30pa Me>KAy obeMaMKoPi 
4 n KOX<yxoM 2 He aojdkho npeBbiiuaTb 0,25. 
Bbi6paHHbie 3HaneHHH yKa3aHHbix 
napaMeipoB nanaiorcfl onTHManbHbiMM An« 

MHTeHCMcj)MKaO L|MM KOHBeKTMBHOrO 

TennonepeHoca b KaHanax 8 n He 3aBnc«T ot 
ra6apnTHbix pa3MepoB Kopnyca 1 
xonoAH/ibHMKa. 

XonoAMJibHUK paooTaeT cneAyfOiMMM 
oopasoM, 

5PacKajieHHbi^ ao 1350°C cbinynuft 
MaTepuan M3 Bpau^aioine^cn neMn 
nocTynaeT bo BHyipeHHiOK) nonodb 
xonoAHJibHMKa m ABM>KeTC« BAonb Hero. 
BcneACTBue BpameHUH n Heoo/ibiiioro yxnoHa 
xonoAnnbHMKa MaTepnan 

0 nepecbinaeTCH no BHyTpeHHe^ 
noBepxHOCTn xopnyca 1, OAHOBpeMeHno 
neperpeBa^ nocneAHn^, OxnawAafoinntf B03Ayx 
nepeA TeM Kax nocTynwrb bo BHyTpeHHioio 
nonocTb xonoAivibHUKa npoxoAMT nepe3 
KonbueBoi^ KaHan 

5 3. Ilpn 3TOM HaCTb OCHOBHOrO 

oxna>KAaK)mero B03Ayxa, npoxoA«iMero nepes 
3asop Me>KAy Ko>KyxoM 2 n oeena^KO^ 4, 
HenpepwBHO nocTynaeT b xaHaribi 8 nepea 
nepcJ)opai^noHHbie BnycKHbie OKHa 5 c 

B03AyX03a6opHMKaMH 9 

0 OTAe/lbHblMM CTpyflHblMH nOTOKaMU, 

Typ6ynn- 3npyK)tMMMM npucieHHbiM 
norpaHMHHbi^ cnoii, hto oSecneMMBaeT 

MHTeHCHBHOe CMWBaHMe XOJIOAHbIM B03AyXOM 

cTeHKM Kopnyca 1 m 3a cneT HHieHcucfjuKai^nn 
KOHBeicrnBHoro Tenno5 nepeHOca b npucieHHOM 
norpaHMHHOM cnoe noHVDKenne TeMnepaTypw 
ero narpeBa. 

B KaHanax 8 sosflyx HarpeBaeTcn n 
3aTeM CTpyi^HO BWTeKaeT b ochobho& noTOK, 
cMeiiJMBaflCb c hum, nepea BbinycKHbie 
nep^opai^HOHHbie OTBepcTHH G 3a cseT 
B03HHKa»oiAero 

nepenaAa AaBneHnw Me)KAy HarpeTbiM 
B03AyxoM b KaHane 8 m xoaoahnm BosnyxoM 
ocHOBHoro noTOKa, a TaioKe 3a cneT 
BbiTecHeHMfl HarpeToro BOSAyxa H3 Kanana 8 

BHOBb nOCTynaK)U4MM XOnOAHbIM BO3AyX0M, 

MeMy cnocoocTByeT KOHc|)Mrypami« KananoB 8, 
06pa3OBaHHbix KopnycoM 1 m ro4)paMM 7. 

Kopnyc 1, KpoMe MHTeHCHBHO^ 
OTAa^M Tenna KOHBeKL(neM dpywHo 
HaTeKaioiAeMy xonoAHOMy B03Ayxy, 
AononHHTenbHo oTnaeT Tenno M3nyHeHneM na 
oCe^atiKy, KOTopoe 3aTeM BocnpuHMMaeTcn 

OCHOBHWM OXna>KAaK)lAMM BOSAyXOM, HTO TaioKe 

cnoco6cTByeT MHTeHCMC^nKai^nn TennooOMeHa, 
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noHMKeHHK) TeMnepaTypu HarpeBa Kopnyca m, 
cneAOBaTe/ibHo, yBennMeHnio ero 
TennoycroCiMMBOCTH. 

npwMeHeHne nep<J>opiipoBaHHOM 
o6eMaMKn 4 AanHoB kohctpykuhm no3BormeT 
MHTeHCMC|)Mi4MpoBaTb Ten/ioo6MeH 
Me>Kfly oxna>KflafomMM BoaflyxoM m KopnycoM .1 
xojioflnnbHMKa, ^to, b cbokj OMepeAb, 

n03BOJl«eT nOBblCUTb SCjXpeKTWBHOCTb 

peKynepai^nn, n36ewaTb neperpeBa Kopnyca 1 
m b peaynbTaTe noBbicnTb aKcnnyaiai^MOHHyto 
HaAe>KHocTb xonoAn^bHMKa. 

BbinoriHeHMe o6e^atfKH 4 na 
Ko/ibi^eriux GJiewieHTOB ycTpaHeT BHyTpeHHue 
TeMnepaTypHbie HanpflweHMH b oGemaftKe A 
npn pacujupeHnn Kopnyca 1 . 

KpoMe Toro, xapaKTep B3anMHoro pacno 

no>KeHHfl Kopnyca 1 , o6e«-iafiKH 4 m 
Kcwyxa 2 o6ecneMUBaeT MHTeHcn0MKaL^nio 
TerxnooGMeHa 6e3 cyujecTBeHHoro noBbiweHwa 
a3poAHHaMHMecKoro conpoTHBneHwa 
B03AyuJHoro 

Tpaicra KOJibi^eBoro KaHana 3. 

<l>opMyna n3o6peTeHM« XonoAM/ibHwc Ann 
cbinynero iwaiepnana, coflepxcamHi* 
KoaKCMa/ibHO ycraHOBneHHbie 

l\ M Jl H HApWH 6CKM ft KOpnyC 14 

saKpenneHHyio Ha HeM oOenawKy h 
oxsaTbiBaioinuPt wx KO)Kyx, 0T/iH4aKimn&cfl TeM, 
hto, c i^enbMD noBbiLueHH« SKcnnyaiamioHHOM 

Hafle>KHOCTM XOJIOAM/lbHMKa H HHTeHCkl4)HKa4MM 

Ten^oo6MeHa, o6eMaMKa BbinonHeHa 
nepcjDopMpoBaHHow m o6pa30BaHa H3 Konbi^eBbix 



anewienTOB c pa3MemeHHbiMn b 3aaope Mea^y 
o6eHa«KO« m Kopnycow rcxfcpaMH, KaJKAaa napa 
KOTopux o6pa3yeT KaHanbi Ann B03Ayxa c 
nepeMeHHoii 
jinomaAbK) npoxoAHoro ceMeHUfl. 




30 



35 



40 



45 



50 



55 



60 



OopMyna M3o6peTeHM«: 
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nependAa RavneHun Me*Ay HdrperuM eo3AY* 
xom e KdHa/te 8 w xoaoAHWM B03/iyxOM ochob- 
Horo noroxa. a raxtte 3a cseT DWTecHeHnq 
narpeToro soaayxa M3 xanana 8 bhobb nocTyna- 
kjuihm xo/iQAHbiM BCXSflyxoM. sewy cnoco6crBy- 

eT KOHtt>Mryp3UMq KaHa/lOB B, 06pa3OB3HHWX 

Kopnycow 1 w rcxJjpaMM 7. 

Kopnyc t. xpowe mhtchcmbhoA otabmh 
lenna xoHBexunea CTpyftHo HarexaiomeMy xo- 
/lOAHOMy B03Ayxy. AOno/iHMre/ibHO otasct 
Tewio M3flYMeHMeM Ha o6eMa*xy. xoTOpoe 3a- 
TeM BpcnpMHMMaeTCB ochob hum oxnajxAa»p- 
IUMM B03AYXOM, mto Taxxe cnoco6cTByeT 
MHTeHcw<J>MKauMM Ten/ioo&MeHa. noHuxeHUK) 
TeMneparypw Hsrpeea xopnyca »i, cneAOBd- 
Te^bHO, yae/iMMeHMio ero TenaoycToflwBOcm 

flpMMeHeHne nep<t>opnpoBaHHo& o6e- 

M3AKW 4 A3HH0H KOHCTpyKMMM n038OaneT MH- 

TeHCM<f>nmipoBaTb Ten/iooGMen Me*Ay 
oxn3*AaK>mnM B03«yxoM m xopnycoM .1 xoao- 20 

AM/lbHHKB. MTO, B CBOK? OMepeflb, n03B0/l«eT 

noDwcMTb. 3<txJ>eKTMBH0CTi> pexynepauwn, «3~ 
6e*aTb neperpeea KOpnyca 1 m b pe3y/it>T3Te 

OOBUCMTb 3XCn/)yaTaUMOHHyK) Ha/ieKHOCTb 

xoaoAwibHHxa. 25 



10 



15 



BunonHeHue oSeMattxM 4 hs Ko/}biK>Bux 
3/ieMeHtoB ycTpaHer BHyTpeHnne reMnepa- 
TypHwe HanpjDK6Hiin b oeewwaflKe 4 npn pac- 
ujupeHww KOpnyca 1. 

KpOMe Toro. xapaxrep B3anMHoro pacno- 
noKeHMB xopnyca 1, ooeMa&xw 4 « ito*yxa 2 
OoecneWBaer MHTeHcn<J>Hxai4MK> TennoofiMe- 
na 663 cymecTBeHHoro noBwiueHHfl aapoAw- 
HflMMMecxoro conpoTMB/ieHMB B03AyuiHoro 
ypaxia xo/ibueBoro xanana 3. 

0>opMyna h3o6pct6hhr 
Xo/)OA^nbHMK a*» cwnyMero Matepwana, 
coAep*atnnA KoaxcnanbHO ycraHOBaeHHue 
HMTiMHApMHecxMA xopnyc m aaxpewieHHyio 
Ha H6M o6eiafiKy m ox bst u B3 io uxhVi m xo*yx. 
o t a h h a k> U4 m ft c » TeM. mo, c qeabto 
noBuuieHMJi SKcnnyaTauMOHHOH HaAexnocTw 
xoaoAw/ibHMxa m MHTeHCw<$>nKanww Tenaoo6- 
MeHa. o6eMai*Ka Bwno/JHena nep<t>opnpo83H- 

HOfl H 06p330B3Ha M3 KO/TbqeBb»X 3/ie.MeHtOB c 

paaMeuteHHUMH b 333ope Me*Ay ooeMaftKon w 
xopnycoM ro^paMM, xa>KAaa napa kotopwx o6« 
pasyeT xaHa/iw abb B03AVxa c nepeMeHHOfl 
n^omaAbK) npoxoAHoro C6M6hub. 
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nepenw AaB/ieHMA Me*Ay HarpeTUM bosay- " BwnonHeHwe o6eMaftKn 4 ms ko/imicbux 

xoMBK3Ha/ieBM?co/iOANWMB03AyxoMocHOB- saeMeHtoB ycTp&H£T BHytpeHHue reMnepa- 

Horo noTOKa. a T3K*ce 3a cw BbuecHeHM* Typnue HanpaxceHMfl b oOeflMaftice 4 npn pac- 

h arpeToro ooaAyxa W3 KdHana 8 BHOBb nocryna- uj upghmm Kopnyca 1 . 

ioiamm xo/ioAHWM B03AyxoM. MeMy enoco6cTBy- 5 KpoMe Toro. xapaxiep B3anMH 0 ro pacno 

eT KOH4>Mrypauwj» Kana/ioB 8. 06pa3OBaHHbix /io»eHMH xopnyca 1, oGeiaftKM 4 n noxcyxa 2 

icopnycoM 1 m r<xj>paMw 7. o6ecnewBaeT MHTeHCn<t>wicauMio Tennoo6Me- 

Kopnyc 1. KpoMe mht8hchbhom otabmm H a 6ea cymecTeeHHoro noBwweHujj aapoAM- 

TennaKpHBeKUMe&CTpyftHOHaTBKaiomeMyxo- HaMnnecnoro conpoTwa/ieHMR B03AywHoro 

aoAMOwy B03Ayxy. Aono/iHwre/itHo orAaeT 10 TpaicTa KO/ibuesoro KaBa/ia 3. 
Teano M3/iyHeNMeM kb oBeMarticy. KOTOpoe 33- 

Tew BOcnpMHMMaeTCn OCHO0H b»M ox/ia*Aa»q- OopM/na n3o6peTeHM« 

iumm B03AyxoM, mto T3icxe cnoco6cTByeT Xo/i oama bH h k A*"* cunynero Matepiiana, 

MMTeHcn4>MKeuMw Ten/ioo6MeHa. naHM*emiio coAep*camnf» icoaxcManbHO ycTaHOB/ieHHbie 

TeMnepaTypw Harpeea xopnyca m. c/»6AOBa- 15 UM/iMHAPMMecicMfl Kopnyc m 3a*pen/ieHHyio 

Te/)bHO, yee;iMMeHwio ero Ten/>oycTo*iMBOCTii. hb mbm o6e«iaftKy m oxBaTbtBpiomHa mx icoxcyx, 

npMMeHeMwe nep^opMpoaaHHoa o6e- o t a h h a K> iq m f) c ■ a T6M, mto, c ueflbio 

MaflKM 4 AaHHOft KOHCTpyKUMM rtOSBOWieT MR- nOBbJUJeHU* 3KCnayaTaUM0HMOM H3AeXH0CTM 

T6HCM<J)MUMpoBaTb Ten/ioo6MeH MexcAy xoflOAwibHwica m MHTeHCn<t>HKaqMM Ten/too6- 

oxjiaxcAaiomMM bosavxom m xopnycoM .1 xono- 20 MeHa, o6eMawica suno/iHeHa nep<J>opupoBaH- 

AM/ibHMKa. mto. b cbokj OMepeAb. no3BO/i«er hoA m o6pa30BaHa M3 xo/ibqesbix a^e.MeHtOB c 

noBbicHTb. 3<M>eKTMBHocn> pexynepaumi, M3- . pa3MemeHHMMvi b 3a30pe MexAy o6eHa*KO& u 

6exoTb neperpeaa icopnyca 1 n b pe3ynbT3Te KopnycoM rtxfrpaMM, xaxcAaa napa kotopwx 06- 

nOBbiCMTb 3xcn/jyaTai4HOHHyto HaAOKHOCTb paayeT lcana/iM An* B03Ayxa c nepeMeHHOA 

xo/iOAw/ibHwra. 25 n/iomaAbw npoxoAHoro ceMeHMB. 
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